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Delayed neutrons
Prompt neutrons ‘

Kes the multiplication |

0.0 1.0 ~2.0
factor calculates the
neutron population
Change between o Delayed Critical Window ross

Delayed Critical Prompt Critical

generations

K, Is the prompt

multiplication factor (i.e.
multiplication factor due
only to prompt neutrons
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Reactor Physics Parameters (cont )

[- the neutron lifetime or average time a
neutron spends in the media before a
terminating event

Besr - delayed neutron fraction
v, - number of neutrons promptly emitted
Xr - macroscopic fission cross section

Accidental pairs
Correlated pairs
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Rossi-a Is the prompt neutron decay constant.

The prompt neutron decay constant is a good
way to calibrate reactivity without use of the
Inhour relation

The Rossi Alpha method is useful when
establishing the mass increment between
delayed critical and prompt critical
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Theory oA ANy

The probability of detecting two random
detection events Is:

pr(ty, t)A1A; = F2e*A A,

The probabillity of detecting a correlated neutron
detection event near time t;:

p1(t1)A; = evyuErettitolp
The probabillity of detecting a correlated neutron
detection event near time t,:

() (tz)Az — E(Vp — 1)UZf€a(t2_tO)A1
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Theory (cont.) ATIOUAL LAORATON

The total probabillity of detecting two correlated
neutron counts:

t
pc(t1,t2)AA, = f_io p(t1)A1p(t)ALF dity

Dy Kko* _
pc(ty, t;)A1A,; = Fe? 2(1_,:9)[ e®(L27tIA A,

Add both of these probabilities and combined
the constants down into A and B to get:

p(t) = A+ Be%t

UNCLASSIFIED

wtional Niscleas Secirily AQministration

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA



: - : . Los Alamos
CIaSSIcaI ROSSI Experl ment NATIONAL LABORATORY

EST.1943

Most notably -
performed by John =t IQ .

Orndoff

Used a ten channel E

CHAMBER 2

LI IR o

time analyzer to time L_]Ei_“‘

discriminate neutron
pulses

Preset Bin widths

BLOCK DIAGRAM
10 CHANNEL TIME DELAY ANALYZER
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Modern Rossi Alpha Experiment  wrow: taowor

Uses a List-mode or
other piece of

hardware capable of
time tagging neutron P
counts

Has an extra
analytical step, but
the ﬂeXIbII_Ity to be Experimental Setup at DAF
analyzed in many
different ways

Wighvoltage | |  Computer
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Measurements must be
performed on a neutron
multiplying, chain-
reacting system

Simple counting system
IS used

Data is placed into a
histogram based to the
time d'ﬁerence_s between NIM Bin for the Rossi Alpha
neutron detection events  experiment
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Heuristic equation
developed by Richard

T

Feynman ST
4 , I
p(t) = A+ Be® 2 BM5 6 7 8 10 t10
The Aterm includes all oot e
correlated neutron BT
detection events 501

The B term includes all
source neutron
(delayed neutrons and ~ Analysis
other external sources)

UNCLASSIFIED

MBtonal Nisclens Securily Administration

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA



NATIONAL LABORATORY
EST.1943

» Los Alamos

Results
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